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Radial-velocity measurements and sine-curve fits to the orbital velocity variations are
presented for the eighth set of ten close binary systems: AB And, V402 Aur, V445 Cep,
V2082 Cyg, BX Dra, V918 Her, V502 Oph, V1363 Ori, KP Peg, V335 Peg. Half of
the systems (V445 Cep, V2082 Cyg, V918 Her, V1363 Ori, V335 Peg) were discovered
photometrically by the Hipparcos mission and all systems are double-lined (SB2) con-
tact binaries. The broadening function method permitted improvement of the orbital
elements for AB And and V502 Oph. The other systems have been observed for radial
velocity variations for the first time; in this group are five bright (V < 7.5) binaries:
V445 Cep, V2082 Cyg, V918 Her, KP Peg and V335 Peg. Several of the studied systems
are prime candidates for combined light and radial-velocity synthesis solutions.
Subject headings: stars: close binaries - stars: eclipsing binaries – stars: variable stars
1. INTRODUCTION
This paper is a continuation in a series of papers of radial-velocity studies of close binary
stars (Lu & Rucinski 1999; Rucinski & Lu 1999; Rucinski, Lu, & Mochnacki 2000; Lu, Rucinski, &
Ogloza 2001; Rucinski et al. 2001, 2002, 2003) and presents data for the eighth group of ten close
binary stars observed at the David Dunlap Observatory. Selection of the targets is quasi-random:
At a given time, we observe a few dozen close binary systems with periods shorter than one day,
brighter than 11 magnitude and with declinations > −15◦. We publish the results in groups of ten
systems as soon as reasonable orbital elements are obtained from measurements evenly distributed
in orbital phases. For technical details and conventions, and for preliminary estimates of errors
and uncertainties, see the interim summary paper Rucinski (2002a, hereafter Paper VII). With this
paper, we decided to introduce some minor changes into the reduction process: We used the pair
of IRAF routines noao.imred.spec.fitcoords and noao.imred.spec.transform to rectify images of the
spectra and improve wavelength calibrations; the procedure of cosmic ray removal was done using
a separate, standalone program (Pych 2003).
We estimate spectral types of the program stars using our classification spectra. These are
compared with the mean (B − V ) color indexes taken from the Tycho-2 catalog (Høg et al. 2000)
and the photometric estimates of the spectral types using the relations published by Bessell (1979).
The observations reported in this paper have been collected mostly during the year 2002;
exceptions are: BX Dra and V335 Peg, for which some observations were collected in 2001, and
V918 Her, for which some observations were in May 2003. The ranges of dates for individual
systems can be found in Table 1.
1Based on the data obtained at the David Dunlap Observatory, University of Toronto.
– 3 –
Table 2. Spectroscopic orbital elements
Name Type Other names V0 K1 ǫ1 T0 – 2,400,000 P (days) q
Sp. type K2 ǫ2 (O–C)(d) [E] (M1 +M2) sin3 i
AB And EW/W SAO 73069 −27.53(0.67) 130.32(1.17) 5.13 52,503.0443(4) 0.3318919 0.560(7)
G8V HIP 114508 232.88(0.83) 8.20 −0.0105 [−2957] 1.648(20)
V402 Aur EW/W HD 282719 +40.82(0.93) 41.94(0.83) 4.33 52,448.9698(16) 0.603491 0.201(6)
F2V HIP 23433 208.98(2.17) 13.46 +0.0008 [371] 0.988(27)
V445 Cep EW/A HD 210431 +40.69(0.95) 20.33(0.85) 4.57 52,470.5847(21) 0.448776 0.167(10)
A2V HIP 109191 122.08(2.04) 11.55 +0.0072 [8847] 0.134(6)
V2082 Cyg EW/A: HD 183752 −34.12(0.58) 33.16(0.51) 2.85 52,466.1122(17) 0.714084 0.238(5)
F2V HIP 95833 139.38(0.99) 6.75 −0.0249 [5554] 0.380(7)
BX Dra EW/A HIP 78891 −26.11(3.43) 80.01(2.46) 8.87 52,248.2984(34) 0.579027 0.289(16)
F0IV-V 276.39(6.37) 23.90 +0.0006 [6473] 2.72(16)
V918 Her EW/W HD 151701 −25.72(0.74) 53.93(0.49) 3.45 52,555.8419(14) 0.57481 0.271(5)
A7V HIP 82253 199.37(1.72) 10.43 +0.0253 [7055] 0.968(21)
V502 Oph EW/W HD 150484 −42.56(0.85) 82.71(1.03) 6.38 52,452.7492(7) 0.45339 0.335(9)
G0V HIP 81703 246.70(1.00) 6.89 −0.0500 [8718] 1.679(22)
V1363 Ori EW/A HD 289949 +37.89(2.02) 44.88(2.46) 16.32 52,592.4999(20) 0.431921 0.205(15)
F:a HIP 23809 219.30(4.18) 21.62 +0.0196 [9475] 0.825(45)
KP Peg EW/A HD 204215 +5.52(1.03) 72.84(1.05) 6.20 52,504.9303(21) 0.727203 0.322(10)
A2V HIP 105882 226.43(4.10) 18.18 +0.0214 [5507] 2.020(86)
V335 Peg EW/A: HD 216417 −15.41(0.43) 44.61(0.27) 2.47 52,330.1642(15) 0.810720 0.262(4)
F5V HIP 112960 170.56(1.77) 12.54 −0.1590 [4724] 0.837(21)
aV1363 Ori: Early to mid F-type
Note. — The spectral types given in column two are all new and relate to the combined spectral type of all components in a system.
The convention of naming the binary components in this table is that the more massive star is marked by the subscript “1”, so that the
mass ratio is defined to be always q ≤ 1. Figures 1 – 3 should help identify which component is eclipsed at the primary minimum. The
standard errors of the circular solutions in the table are expressed in units of last decimal places quoted; they are given in parantheses
after each value. The center-of-mass velocities (V0), the velocity amplitudes (Ki) and the standard unit-weight errors of the solutions
(ǫ) are all expressed in km s−1. The spectroscopically determined moments of primary minima are given by T0; the corresponding
(O−C) deviations (in days) have been calculated from the most recent available ephemerides, as given in the text, using the assumed
periods and the number of epochs given by [E]. The values of (M1 +M2) sin3 i are in the solar mass units.
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All systems discussed in this paper, except AB And and V502 Oph, have been observed for
radial-velocity variations for the first time. We have derived the radial velocities in the same
way as described in previous papers. See Paper VII for a discussion of the broadening-function
approach used in the derivation of the radial-velocity orbit parameters: the amplitudes, Ki, the
center-of-mass velocity, V0, and the time-of-primary-eclipse epoch, T0.
This paper is structured in a way similar to that of previous papers, in that most of the data
for the observed binaries are in two tables consisting of the radial-velocity measurements (Table 1)
and their sine-curve solutions (Table 2). The data in Table 2 are organized in the same manner
as in previous papers. In addition to the parameters of spectroscopic orbits, the table provides
information about the relation between the spectroscopically observed epoch of the primary-eclipse
T0 and the recent photometric determinations in the form of the O−C deviations for the number of
elapsed periods E. It also contains our new spectral classifications of the program objects. Section 2
of the paper contains brief summaries of previous studies for individual systems and comments on
the new data. Figures 1 – 3 show the radial velocity data and solutions. Figure 4 shows the BF’s for
all systems; the functions have been selected from among the best defined ones around the orbital
phase of 0.25 using the photometric system of phases counted from the deeper eclipse.
2. RESULTS FOR INDIVIDUAL SYSTEMS
2.1. AB And
Photometric variability of AB And was discovered by Guthnik & Prager (1927). Oosterhoff
(1930) gave a photometric ephemeris. Twenty years later, Oosterhoff (1950) reported discovery
of the period variation. Since that time, AB And became a target of numerous photometric
investigations. On the basis of the photoelectric observations, Landolt (1969) determined the
spectral type of K2V. He also noted asymmetries in the light curve. The asymmetries have been
explained in Bell, Hilditch, & King (1984) and Djurasevic, Rovithis-Livaniou, & Rovithis (2000) by
a model with photospheric spots. Demircan et al. (1994) suggested that observed period variability
may be a result of the orbital motion in a wide triple system. The third body should be a white
dwarf in such a case. Stro¨mgren photometry presented by Rucinski & Kaluzny (1981) suggested
the spectral type of AB And to be G5.
The first spectroscopic observations of this object were published by Struve et al. (1950).
AB And was then classified as a W UMa star with spectral type G5. The radial velocities of the
components were measured in this investigation in only 7 spectra, therefore this result was rather
preliminary. The results were: V0 = −45 km s
−1, K1 = 165 km s
−1 and K2 = 265 km s
−1.
An extensive discussion on the system with the combined light and radial-velocity solution was
presented by Hrivnak (1988) who classified the spectral type of AB And to be G5V. Radial velocity
curves obtained by Hrivnak (1988) were modified to include proximity effects. The measured radial
velocities gave following orbital parameters: V0 = −24.6± 0.9 km s
−1 K1 = 115.7± 0.7 km s
−1 and
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K2 = 235.7 ± 1.5 km s
−1.
For the preliminary moment of eclipse T0, as referred to in Table 2, we used the moment of
Pribulla et al. (2002). Similar to the previous researchers, we find the system to be a W-type
contact binary. Our spectral type, G8V, is slightly later than most of the previous determinations.
AB And has relatively red color index (B − V ) = 0.925, which corresponds to the spectral type
K2. Spots in the photospheres of the system components may be a possible explanation of the
spectral type discrepancy. The broadening functions of both system components are well defined
and radial velocities are measured precisely. We note a difference in the center-of-mass velocity of
the system between our estimate: V0 = −27.5 ± 0.7 km s
−1 and the result presented by Hrivnak
(1988). Also, the amplitude of radial velocity of the less massive component obtained by Hrivnak
(1988) was smaller than our result, K1 = 130.3 km s
−1, possibly because Hrivnak (1988) used
the cross-correlation method which – in our experience – frequently under-estimates the velocity
amplitudes.
The Hipparcos parallax, 8.34± 1.48 mas (milli-arcsec), gives the distance of 120± 20 pc. The
observed proper motion is moderately large (Høg et al. 2000), resulting, for the assumed distance, in
tangential velocities of VRA = 109 km s
−1 and Vdec = −53 km s
−1 and the combined spatial velocity
of V = 74 km s−1. Because the observed variability of the period and of V0 can be interpreted
as an influence of a companion, the parallax may be incorrect; the large error is consistent with
that. The direct, parallax-based estimate of MV = 4.1 ± 0.4 only marginally agrees with the one
from the absolute-magnitude calibration (Rucinski & Duerbeck 1997), MV (cal) = 5.0; however,
Vmax = 9.5 is also poorly defined, partly because of the spots and partly because of the small
number of calibrated light curves even for this popular system.
The masses of the components are very well defined, M1 sin
3 i = 1.06M⊙ and M2 sin
3 i =
0.59M⊙, and are surprisingly large for components of a G8/K2 contact system. We have seen a
very similar situation in AH Vir (Lu & Rucinski 1993), which is also a system consisting of massive
but unusually cool components. It is very likely that the strong magnetic activity of AB And and
AH Vir may have something to do with this anomaly.
2.2. V402 Aur
V402 Aur was discovered as a variable by Oja (1991) during an UBV photometric survey of
astrometric standard stars. The light-curve and ephemeris were published 3 years later (Oja 1994).
The spectral type derived from Henry Draper Extension Charts is F0 (Nesterow et al. 1995).
Spectral type in the SIMBAD database is F2. The spectral type corresponding to (B − V ) = 0.40
derived from the Tycho-2 catalog (Høg et al. 2000) is F3-4. Our new spectral type is F2V.
The mass ratio is small, q = 0.20. Similar depths of the eclipses and the well defined broadening
functions strongly suggests that V402 Aur is a contact binary of the W-type (with the assumed
moment of the primary eclipse, as referred to in Table 2, of Pribulla et al. (2002)). The small sum
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Fig. 1.— Radial velocities of the systems AB And, V402 Aur, V445 Cep and V2082 Cyg are plotted
in individual panels versus the orbital phases. All four systems are contact binaries. V445 Cep and
V2082 Cyg are A-type contact systems, while AB And and V402 Aur are W-type contact systems.
The lines give the respective circular-orbit (sine-curve) fits to the radial velocities. The circles and
triangles in this and the next two figures correspond to components with velocities V1 and V2, as
listed in Table 1, respectively. The component eclipsed at the minimum corresponding to T0 (as
given in Table 2) is the one which shows negative velocities for the phase interval 0.0 − 0.5. The
open symbols indicate observations contributing half-weight data in the solutions. Short marks
in the lower parts of the panels show phases of available observations which were not used in the
solutions because of the blending of lines. All panels have the same vertical range, −350 to +350
km s−1.
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of the masses for an early-F system, (M1+M2) sin
3 i = 0.99± 0.03M⊙ , is consistent with the small
photometric amplitude of 0.17 mag., both being due to the low inclination of the orbit.
2.3. V445 Cep
Variability of V445 Cep was discovered by Hipparcos. The full amplitude of the Hipparcos light-
curve is only 0.03 mag. The star has abnormally blue color index for its period (Rucinski 2002b),
which raised a suspicion that pulsations are the source of the observed photometric variability. Our
radial velocity observations confirm the binary nature of the system, but with the period equal to
twice the Hipparcos period. We adjusted the preliminary Hipparcos T0 by one quarter forward of
the light maximum to T0 = 2, 448, 500.1146.
The mass ratio of V445 Cep, q = 0.17 ± 0.01, is small. We also find a very small value of
(M1 + M2) sin
3 i = 0.134 ± 0.006M⊙. This result, together with small photometric amplitude,
suggest a small inclination angle of the orbit. The system seems to be a contact binary, but small
amplitudes of radial velocities and photometric variability make it difficult to derive the orbital
parameters.
The results of low-resolution spectroscopic observations were presented by Grenier et al. (1999).
The star was classified as A2V. The radial velocity of the whole system Vr = 38.6 ± 9.6 km s
−1 is
in a good agreement with our V0 = 40.69 ± 0.95 km s
−1.
The color index (B − V ) = 0.123 was found in the Tycho-2 catalog (Høg et al. 2000). This
corresponds to a spectral type A4. Our spectral type is A2V. The system is bright, Vmax = 6.82,
which together with the Hipparcos parallax gives, MV = 1.58 ± 0.13. Thus, this is one of the best
determined luminosities for an A spectral-type contact binary.
2.4. V2082 Cyg
This star was listed as a variable candidate by Hoffleit (1979). It’s variability was confirmed
by Hipparcos. The light-curve from Hipparcos has a small amplitude of only 0.05 mag and similar
depths of the eclipses. We used the Hipparcos data for the preliminary T0.
The spectral type of V2082 Cyg in the SIMBAD database is F0, while our spectral type is
F2V. (B−V ) = 0.313 from Tycho-2 catalog (Høg et al. 2000) corresponds to the spectral type F1.
V2082 Cyg is most probably an A-type contact binary, although the secondary component is faint
(the relative luminosity from the broadening function, L2 = 0.10±0.02), so that we cannot exclude
a semi-detached configuration. The system must be viewed at a very low inclination angle which
would explain the small photometric and radial velocity amplitudes, leading too poorly resolved
broadening functions, with the partly merged signatures of both components (see Fig. 4).
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The absolute magnitude based on the Hipparcos parallax and the adopted Vmax = 6.64 is
MV = 1.85 ± 0.12. It agrees well with the RD97 calibration, MV (cal) = 1.71. The proper motion,
especially in declination, is large (Høg et al. 2000), resulting, for the assumed distance, in the
combined spatial velocity of V = 54 km s−1.
The radial velocity of the system was previously measured at low resolution by Shajn (1951)
on three occasions. The author noticed that the radial velocity of this star is variable.
2.5. BX Dra
BV 228 (BX Dra) was discovered to be a variable star by Strohmeier (1958). Strohmeier et al.
(1965) classified the star as an RR Lyrae type variable. Some doubt to this classification and hints
about the binary nature of the star based both on spectroscopy and photometry were presented
by Smith (1990). The author, in a photometric survey of variable stars, found a new period and
changed the classification to an elliptical variable. Independently, Agerer & Dahm (1995) presented
a light-curve and classified BX Dra as an β Lyr type variable. Nevertheless Solano et al. (1997)
still regarded it as a RR Lyr variable, although they have found some other stars to be incorrectly
classified as RR Lyr variables in the General Catalogue of Variable Stars (Kholopov et al. 1985-
1988). SIMBAD still lists this star as a variable star of RR Lyr type. The spectral type of BX Dra
in the SIMBAD database is A3.
We found that the variable is definitely a contact binary of the A-type. The color index
(B − V ) = 0.352 from Tycho-2 catalog (Høg et al. 2000) corresponds to the spectral type of F2.
Our spectral type is F0IV-V. The star is one of the faintest in our sample (Vmax = 10.5) and the
broadening functions are noisy and show undesirable baseline slopes (see Fig. 4). However, because
the radial velocity amplitudes are relatively large, this object may deserve further photometric and
spectroscopic investigations.
The radial velocity has been measured by Layden (1994) at low resolution, Vr = 75±30 km s
−1.
The radial velocity was also measured again by Solano et al. (1997), and the result Vr = −24 ± 3
km s−1, is in agreement with our result Vr = −26.11 ± 3.43 km s
−1 within the respective errors.
The moment of the primary eclipse referred to in Table 2 was taken from the Hipparcos catalog.
2.6. V918 Her
Variability of this star was discovered by Hipparcos. The spectral type of this star in the
SIMBAD database is A2. Grenier et al. (1999) classified its spectrum as A5V. Our spectral clas-
sification of V918 Her is A7V. The (B − V ) index from the Tycho-2 catalog (Høg et al. 2000) is
0.249 and corresponds to a spectral type A8/9V, which may indicate some reddening.
The radial velocity of the system measured by Grenier et al. (1999) Vr = −33.9 ± 7.2 km s
−1
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Fig. 2.— Same as for Figure 1, but with the radial velocity orbits for the systems BX Dra, V918 Her,
V502 Oph and V1363 Ori. BX Dra and V1363 Ori are A-type contact systems, while V918 Her
and V502 Oph are W-type contact systems.
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is different from our result of Vr = −25.72 ± 0.74 km s
−1.
We find the object to be an A-type contact binary. Otherwise the system is rather inconspicu-
ous, but is bright, Vmax = 7.30, and thus was included in the magnitude-limited sample of Rucinski
(2002b). We have adopted T0 from the Hipparcos catalog.
2.7. V502 Oph
V502 Oph was discovered to be an eclipsing binary by Hoffmeister (1935). The first ephemeris
based on visual observations was published by Lause (1937). Over the years, the star has been
the subject of numerous investigations. The light curve of the system is not stable and the orbital
period was found to undergo a change in the years 1955–1966 (Binnendijk 1969). The period
is successively decreasing, but the rate of the change observed in the years 1989 – 2003 has not
been constant (Kreiner 2003). For Table 2, we adopted T0 from the Hipparcos catalog. We found
however, that the orbital period from the Hipparcos catalog definitely does not fit our spectral data.
We established that the period which fits our data best is 0.453390 days and this period was used
for calculating the orbital elements in Table 2.
Observations of V502 Oph with the VLA revealed that it is a binary radio source (Hughes &
McLean 1984). Since W UMa-type systems usually show low radio activity (Rucinski 1995), this
may suggest the existence of an optically undetected companion to the eclipsing binary system
(Hughes & McLean 1984). The presence of a late-type tertiary component was in fact noticed in
the spectrum of V502 Oph by Hendry & Mochnacki (1998).
The pioneering investigation on the radial velocity orbit of this W UMa type variable was
done by Gratton (as described in Struve & Gratton (1948)). The derived orbit elements based on
these old observations, Vr = −37 km s
−1, K1 = 95 km s
−1, K2 = 235 km s
−1, are surprisingly
close the values presented in Table 2. Radial velocity measurements presented later by Struve &
Zebergs (1959) generally supported earlier results; the −13 km s−1 shift in the mass-center velocity
was considered insignificant in view of the low accuracy of the measurements. The spectra of the
components were classified as G1V for the primary and F9V for the secondary component, reflecting
the fact that this is a W-type contact system with a slightly hotter secondary.
The spectral type in the SIMBAD database is ”G2V+...”. The spectral type of V502 Oph
based on the Tycho-2 color index (Høg et al. 2000), (B − V ) = 0.615, is G1, which is close to G0V
found by us.
2.8. V1363 Ori
The variability of V1363 Ori was discovered by Hipparcos. The spectral type derived from
Henry Draper Extension Charts is F5 (Nesterow et al. 1995), while in the SIMBAD database it is
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Fig. 3.— Same as for Figure 1, but with the radial velocity orbits for the systems KP Peg and
V335 Peg. Both systems are A-type contact binaries.
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F8. The (B−V ) = 0.56 color index derived from the Tycho-2 catalog (Høg et al. 2000) corresponds
to a spectral type of F9. For technical reasons, we were not able to obtain a good classification
spectrum of the star; we can only confine it to the early to mid-F spectral type.
The light-curve of this variable presented by Gomez-Forrellad et al. (1999) shows the O’Connell
effect. This source was used for the initial T0.
V1363 Ori is an A-type contact binary at the faint end of our magnitude accessibility, so that
the broadening functions are rather poor. The Hipparcos parallax is poorly determined, 9.47±2.36,
so that the binary may have a spectroscopically undetectable companion.
2.9. KP Peg
This star was listed as a suspected variable by Hopmann (1948). Walker (1987) confirmed that
the component A of this visual binary system (separation 3.5 arcsec, magnitude difference 1.6) is
a variable of Beta Lyrae type. He also gave its ephemeris and presented the light-curve (Walker
1988). Abt (1985), in one of his spectral classification papers of binaries from the Aitken (1932)
catalog (ADS), classified it as an A2V star. We confirm this spectral type. It is also consistent
with the (B − V ) = 0.060 color index from the Tycho-2 catalog (Høg et al. 2000). Due to the
early spectral type and the weak spectral lines in our standard spectral window, the broadening
functions are rather poorly defined, with the component signatures partly merged in the broadening
functions.
The Hipparcos parallax, 4.37±1.67 mas, is poorly determined, probably because of the presence
of the third body in the system. With the corrected Vmax = 7.07 (Rucinski 2002b), the absolute
magnitude of the binary is one of the brightest in our program, MV = +0.3± 0.8. The adopted T0
is from the Hipparcos catalog.
2.10. V335 Peg
Variability of V335 Peg was discovered by Hipparcos. The light-curve from Hipparcos has a
small amplitude of 0.05 mag. It is most probably an A-type contact binary, although the broadening
function of the secondary component is very weak (the relative luminosity determined from the
broadening function is only L2 = 0.05 ± 0.01) and is difficult to measure, contrary to that for
the primary component whose velocity could be measured very precisely. At this point we cannot
exclude a semi-detached configuration.
When we phased the observations, we noticed a small – about 3.5 km s−1, systematic shift in
radial velocities of the primary component between seasons 2001 and 2002. We have found that
a correction to the period derived from Hipparcos light-curve may eliminate this discrepancy. The
orbital solution presented in Table 2 has been obtained with the new period, P=0.81072 days, but
– 13 –
Fig. 4.— The broadening functions (BF’s) for all binary systems of this group; all for orbital phases
around 0.25, as in similar figures in the previous papers.
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with the same T0. We note that this period implies a large T0 shift of O − C = −0.159 days. The
orbital parameters obtained for the Hipparcos period: P=0.810746 days, V0 = −15.85±0.47 km s
−1,
K1 = 45.52± 0.33 km s
−1, K2 = 169.58± 1.77 km s
−1, result in a smaller O−C = −0.036 days. In
the absence of any photometric data during the elapsed 4724 orbital cycles, we have not been able
to decide if the original period was incorrect or was variable, or there was a radial-velocity shift
caused by a third body in the system with a possible miscount in the number of orbital cycles.
V335 Peg is one of the brightest short-period binaries in the sky (Rucinski 2002b), Vmax = 7.24,
and is relatively nearby with the parallax 16.26 ± 0.86 mas, resulting in MV = 3.30 ± 0.12. The
color index (B − V ) = 0.439 corresponds to the spectral type of F5, which is the same as found in
our spectra, F5V. This does not agree well with the RD97 calibration, MV (cal) = 1.85. The reason
for this discrepancy is not clear. We note that V335 Peg is a source of X-ray radiation and is listed
in ROSAT Bright Survey (Schwope et al. 2000). The proper motions of V335 Peg are large in both
coordinates (Høg et al. 2000), which – when coupled with the moderate distance of 62 pc – results
in a combined spatial velocity of V = 58 km s−1.
3. SUMMARY
This paper presents spectral classifications, radial velocity data and circular orbital solutions
for the eighth group of ten close binary systems observed at the David Dunlap Observatory. All
systems are double-lined (SB2) contact binaries. Half of the systems (V445 Cep, V2082 Cyg,
V918 Her, V1363 Ori, V335 Peg) were discovered photometrically by the Hipparcos mission and
two are well known, frequently observed contact systems (AB And, V502 Oph) which had been
previously observed spectroscopically, but for which our broadening function method permitted
improvement of the orbital elements. We spectroscopically detected very weak companions of
V2082 Cyg, KP Peg and especially V335 Peg. We note that V445 Cep, V2082 Cyg, V918 Her,
KP Peg and V335 Peg are bright binaries with the observed Vmax < 7.5. They were previously
considered in the rigorously selected, magnitude-limited sample of Rucinski (2002b).
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Table 1. DDO observations of the eighth group of ten close
binary systems
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
AB And
52494.8051 0.1749 −235.6 −0.7 94.5 6.0
52494.8176 0.2126 −251.7 2.3 98.8 −0.4
52494.8284 0.2451 −260.6 −0.2 99.8 −2.9
52495.6065 0.5896 97.0a 0.2 −111.7a −14.6
52495.6176 0.6231 129.0 −6.2 −122.8 −4.2
52495.6297 0.6597 166.3 −2.5 −135.3 2.1
52495.6406 0.6924 187.2 −3.1 −149.4 0.0
52495.6532 0.7305 200.7 −2.9 −160.5 −3.7
52495.6638 0.7624 202.8 −1.8 −157.0 0.5
52495.6759 0.7989 194.8 0.3 −148.1 3.7
52495.6866 0.8311 179.1 3.4 −147.0 −5.7
52495.7003 0.8723 146.5 6.5 −127.4 −6.2
52496.6651 0.7793 206.5 5.1 −152.0 3.6
52496.6758 0.8116 190.1 2.0 −152.7 −4.5
52496.6884 0.8495 167.0 5.7 −136.1 −2.9
52496.6995 0.8828 140.2 11.4 −122.0 −6.9
52496.7120 0.9206 103.3a 19.4 −110.2a −20.3
52496.7232 0.9544 · · · · · · · · · · · ·
52496.7353 0.9909 · · · · · · · · · · · ·
52496.7625 0.0728 · · · · · · · · · · · ·
52496.7740 0.1073 −180.6a −7.6 69.6a 15.7
52496.7867 0.1458 −217.7 −5.4 80.7 4.8
52496.7977 0.1788 −240.2 −2.7 87.9 −2.1
52496.8101 0.2161 −251.9 3.2 102.5 2.6
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52496.8209 0.2487 −258.0 2.4 98.4 −4.4
52496.8334 0.2864 −249.8 4.5 79.8 −19.6
52496.8444 0.3196 −239.0 −0.5 87.0 −3.5
52497.8064 0.2179 −253.8 1.9 96.3 −3.9
52497.8170 0.2501 −258.4 2.0 94.0 −8.8
52497.8289 0.2859 −254.5 −0.0 91.6 −7.9
52497.8397 0.3185 −231.9 7.3 91.8 0.9
52497.8521 0.3557 −204.2 6.7 73.9 −1.2
52497.8633 0.3896 −172.6 3.8 63.6 7.8
52497.8755 0.4263 −134.4a −2.8 55.5a 24.8
52511.8101 0.4117 −144.8a 5.3 68.0a 26.9
52511.8208 0.4439 · · · · · · · · · · · ·
52511.8330 0.4805 · · · · · · · · · · · ·
52511.8437 0.5129 · · · · · · · · · · · ·
52511.8555 0.5483 · · · · · · · · · · · ·
52511.8663 0.5810 94.8a 8.9 −106.8a −15.8
52511.8782 0.6169 136.5 8.0 −118.3 −3.4
52511.8890 0.6493 160.7 0.4 −133.6 −1.0
V402 Aur
52278.6137 0.7156 243.3 −1.7 −1.2 −1.1
52278.6288 0.7407 231.5 −17.9 2.8 3.8
52382.5612 0.9592 · · · · · · · · · · · ·
52518.8562 0.8035 232.8 −5.3 2.2 0.9
52518.8668 0.8212 242.1 12.8 5.7 2.7
52518.8785 0.8405 216.9 −0.0 8.3 2.9
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52518.8891 0.8581 207.0 3.6 10.6 2.4
52518.9008 0.8775 213.2a 27.0 17.5 5.8
52523.7542 0.9197 174.0a 32.2 27.6a 7.0
52523.7652 0.9379 · · · · · · · · · · · ·
52523.7771 0.9576 · · · · · · · · · · · ·
52523.7877 0.9752 · · · · · · · · · · · ·
52523.7997 0.9951 · · · · · · · · · · · ·
52523.8106 0.0131 · · · · · · · · · · · ·
52523.8334 0.0509 · · · · · · · · · · · ·
52529.8878 0.0831 −68.6a −5.2 63.6a 1.9
52529.8984 0.1007 −85.1 −2.4 67.8 2.2
52602.8057 0.9101 189.3a 36.6 28.6 10.2
52602.8599 0.9997 · · · · · · · · · · · ·
52606.5557 0.1238 −110.9 −5.0 71.3 1.0
52606.5724 0.1515 −138.0 −8.6 76.2 1.2
52606.5908 0.1820 −158.7 −9.3 76.1 −2.9
52606.6072 0.2092 −184.4 −23.1 82.0 0.6
52606.6236 0.2363 −176.7 −9.3 82.0 −0.6
52608.6033 0.5168 · · · · · · · · · · · ·
52608.6884 0.6577 195.7a −20.0 5.2 −0.6
52608.7052 0.6856 223.9 −9.0 3.8 1.5
52608.7215 0.7126 229.9 −14.1 −1.3 −1.3
52608.7386 0.7410 237.1 −12.3 3.2 4.3
52608.7631 0.7816 236.3 −9.3 4.1 4.4
52608.7800 0.8096 216.4 −18.9 3.4 1.6
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52608.7963 0.8366 216.9 −2.7 7.3 2.4
52608.8125 0.8635 · · · · · · · · · · · ·
52608.8291 0.8910 187.0a 14.0 19.0 4.7
52608.8454 0.9179 185.8a 42.0 28.9a 8.7
52611.8229 0.8518 206.6 −1.9 9.0 1.9
52611.8861 0.9564 · · · · · · · · · · · ·
52611.9084 0.9934 · · · · · · · · · · · ·
52611.9279 0.0257 · · · · · · · · · · · ·
52611.9482 0.0593 · · · · · · · · · · · ·
52612.5317 0.0262 · · · · · · · · · · · ·
52612.5482 0.0535 · · · · · · · · · · · ·
52612.5656 0.0824 · · · · · · · · · · · ·
52612.5833 0.1118 −114.0 −19.8 67.9 −0.0
52612.6001 0.1396 −114.3 5.6 71.3 −1.8
52612.6187 0.1705 −143.0 −0.4 83.7 6.1
52612.6372 0.2010 −158.6 −0.3 84.9 4.1
52612.6541 0.2291 −157.5 8.9 92.7 10.3
52612.6712 0.2574 −160.8 7.1 92.0 9.2
52612.6873 0.2841 −165.0 −1.6 81.0 −0.8
52612.7033 0.3105 −159.4 −6.1 82.8 3.0
52612.7195 0.3374 −139.8 −2.4 81.8 5.2
52612.7360 0.3648 −103.8a 12.3 77.4 5.1
52612.7518 0.3910 −103.4a −12.0 74.0 6.6
52612.7679 0.4176 · · · · · · · · · · · ·
52612.7837 0.4439 · · · · · · · · · · · ·
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52614.6100 0.4700 · · · · · · · · · · · ·
52614.6256 0.4959 · · · · · · · · · · · ·
52618.8380 0.4759 · · · · · · · · · · · ·
52618.8541 0.5026 · · · · · · · · · · · ·
52618.8701 0.5292 · · · · · · · · · · · ·
52618.9020 0.5821 140.5a −3.3 18.3a −1.9
52618.9183 0.6089 183.9a 10.9 18.5 4.2
52618.9183 0.6089 201.4a 28.4 18.9a 4.6
52618.9357 0.6379 189.5a −10.6 10.3 1.5
V445 Cep
52382.5883 0.9191 · · · · · · · · · · · ·
52382.5990 0.9429 · · · · · · · · · · · ·
52382.6112 0.9702 · · · · · · · · · · · ·
52382.6222 0.9947 · · · · · · · · · · · ·
52382.6342 0.0215 · · · · · · · · · · · ·
52382.6584 0.0754 · · · · · · · · · · · ·
52382.6700 0.1011 · · · · · · · · · · · ·
52382.6817 0.1273 27.2a 1.1 · · · · · ·
52382.6925 0.1513 25.7a 1.6 · · · · · ·
52382.7045 0.1779 18.2 −4.2 162.6a 12.1
52382.7151 0.2017 17.9 −3.4 162.6a 5.5
52387.7035 0.3172 17.0 −5.1 163.6a 11.5
52387.7144 0.3416 20.3 −3.3 163.5a 20.4
52387.7266 0.3688 · · · · · · · · · · · ·
52387.7378 0.3937 · · · · · · · · · · · ·
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52387.7498 0.4203 · · · · · · · · · · · ·
52387.7607 0.4446 · · · · · · · · · · · ·
52387.7726 0.4712 · · · · · · · · · · · ·
52387.7835 0.4956 · · · · · · · · · · · ·
52387.7956 0.5225 · · · · · · · · · · · ·
52387.8066 0.5469 · · · · · · · · · · · ·
52387.8186 0.5738 · · · · · · · · · · · ·
52387.8296 0.5982 44.0a −8.4 · · · · · ·
52387.8415 0.6248 50.1 −5.0 −47.4a −1.9
52388.7572 0.6651 52.6 −5.6 −67.2a −2.8
52388.7683 0.6898 54.8 −4.8 −74.6 −1.8
52388.7802 0.7165 58.5 −2.1 −79.4 −0.7
52388.7912 0.7410 59.4 −1.6 −79.5 1.7
52388.8032 0.7676 59.5 −1.4 −75.2 5.5
52388.8142 0.7922 60.1 −0.2 −66.9 10.3
52388.8261 0.8186 58.5 −0.7 −70.1 0.1
52388.8371 0.8432 56.4 −1.2 −63.7 −2.7
52416.7670 0.0788 · · · · · · · · · · · ·
52416.7779 0.1032 · · · · · · · · · · · ·
52416.7901 0.1304 28.7a 2.8 · · · · · ·
52416.8010 0.1547 25.1a 1.3 · · · · · ·
52416.8129 0.1813 22.8 0.5 168.8a 17.3
52416.8239 0.2057 20.8 −0.4 168.9a 10.8
52416.8357 0.2321 19.5 −1.0 178.8a 16.8
52416.8464 0.2559 20.1 −0.2 178.9a 16.2
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52416.8592 0.2843 22.3 1.5 184.3a 24.4
52535.7601 0.2293 12.5 −8.1 173.8a 12.1
52535.7711 0.2538 9.8 −10.6 183.8a 21.0
52535.7833 0.2810 11.9 −8.9 183.9a 23.4
52535.7943 0.3054 14.7 −6.9 189.2a 33.7
52535.8213 0.3657 17.5a −8.0 · · · · · ·
52535.8324 0.3904 · · · · · · · · · · · ·
52535.8447 0.4178 · · · · · · · · · · · ·
52535.8558 0.4425 · · · · · · · · · · · ·
52535.8693 0.4725 · · · · · · · · · · · ·
52535.8800 0.4963 · · · · · · · · · · · ·
52535.8920 0.5231 · · · · · · · · · · · ·
52535.9027 0.5470 · · · · · · · · · · · ·
52535.9149 0.5743 · · · · · · · · · · · ·
52551.5890 0.5005 · · · · · · · · · · · ·
52551.6001 0.5253 · · · · · · · · · · · ·
52551.6123 0.5524 · · · · · · · · · · · ·
52551.6360 0.6053 42.4a −10.8 · · · · · ·
52557.5199 0.7162 58.0 −2.6 −73.9 4.7
52557.5281 0.7346 59.0 −1.9 −72.6 8.2
52557.5376 0.7556 58.1 −2.9 −77.8 3.6
52557.5453 0.7727 59.7 −1.1 −72.3 7.9
52557.5544 0.7932 58.9 −1.4 −59.8 17.2
52557.5618 0.8097 59.4 −0.2 −64.9 8.1
52557.5719 0.8320 54.9 −3.4 −70.5 −5.0
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52557.5792 0.8483 53.3 −4.0 −56.4 2.5
52557.5883 0.8686 49.5 −6.1 −56.0a −7.0
52557.5956 0.8850 46.4 −7.7 −55.7a −15.7
52557.6053 0.9065 · · · · · · · · · · · ·
52557.6126 0.9227 · · · · · · · · · · · ·
52557.6227 0.9453 · · · · · · · · · · · ·
52557.6302 0.9621 · · · · · · · · · · · ·
52557.6390 0.9817 · · · · · · · · · · · ·
52557.6464 0.9982 · · · · · · · · · · · ·
52557.6554 0.0182 · · · · · · · · · · · ·
52557.6627 0.0345 · · · · · · · · · · · ·
52557.6714 0.0538 · · · · · · · · · · · ·
V2082 Cyg
52433.7603 0.6945 −0.1 2.8 −166.9 −1.8
52433.7674 0.7045 0.0 2.3 −166.9 0.9
52433.7755 0.7159 0.4 2.1 −171.9 −1.6
52433.7840 0.7277 1.0 2.3 −166.9 5.2
52433.7921 0.7391 1.3 2.3 −171.9 1.3
52433.7997 0.7497 0.3 1.2 −171.9 1.6
52433.8079 0.7612 0.3 1.3 −171.9 1.2
52433.8153 0.7716 0.7 1.9 −171.9 0.3
52433.8229 0.7822 0.9 2.6 −168.9 1.8
52433.8315 0.7942 −0.3 1.9 −166.9 1.2
52433.8386 0.8041 −0.3 2.5 −163.9 1.6
52433.8457 0.8141 −1.8 1.8 −166.9 −4.6
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52447.6050 0.0826 · · · · · · · · · · · ·
52447.6285 0.1155 · · · · · · · · · · · ·
52447.6410 0.1330 −55.9 2.8 81.5a 12.2
52486.5810 0.6644 −2.2 3.5 −159.9 −6.1
52486.5925 0.6805 −1.4 2.6 −169.9 −9.5
52486.6057 0.6991 −0.2 2.4 −169.7 −3.3
52486.6171 0.7149 −0.0 1.7 −169.8 0.4
52486.6298 0.7327 0.8 1.9 −174.7 −2.0
52486.6406 0.7478 1.1 2.1 −174.7 −1.2
52486.6527 0.7648 0.5 1.6 −174.7 −1.9
52486.6640 0.7806 0.1 1.7 −169.7 1.3
52486.6763 0.7979 −1.3 1.1 −169.8 −2.5
52486.6873 0.8133 −2.0 1.6 −164.6 −2.0
52486.6994 0.8302 −4.0 1.1 −159.7 −3.6
52486.7104 0.8457 −6.7 0.1 −157.8 −8.7
52486.7368 0.8826 −12.2 −0.4 −149.7a −21.8
52486.7484 0.8988 · · · · · · · · · · · ·
52486.7606 0.9159 · · · · · · · · · · · ·
52486.7716 0.9313 · · · · · · · · · · · ·
52486.7842 0.9490 · · · · · · · · · · · ·
52486.7950 0.9640 · · · · · · · · · · · ·
52486.8076 0.9818 · · · · · · · · · · · ·
52486.8188 0.9975 · · · · · · · · · · · ·
52486.8310 0.0145 · · · · · · · · · · · ·
52486.8421 0.0301 · · · · · · · · · · · ·
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52487.6059 0.0997 · · · · · · · · · · · ·
52487.6134 0.1102 · · · · · · · · · · · ·
52487.6209 0.1207 −54.2 2.7 69.6a 7.9
52487.6294 0.1326 −55.4 3.3 77.0a 8.0
52487.6367 0.1429 −57.5 2.5 77.3a 2.4
52487.6441 0.1532 −59.2 2.1 77.4a −2.9
52487.6526 0.1651 −60.6 2.1 85.0 −0.9
52487.6600 0.1754 −61.7 2.0 85.1 −5.1
52487.6675 0.1859 −63.0 1.6 85.2 −8.9
52487.6760 0.1979 −62.9 2.6 90.0 −7.9
52487.6834 0.2082 −63.0 3.1 90.0a −10.5
52491.8017 0.9754 · · · · · · · · · · · ·
52491.8105 0.9878 · · · · · · · · · · · ·
52491.8202 0.0013 · · · · · · · · · · · ·
52491.8290 0.0137 · · · · · · · · · · · ·
52491.8386 0.0272 · · · · · · · · · · · ·
52491.8475 0.0396 · · · · · · · · · · · ·
52491.8578 0.0541 · · · · · · · · · · · ·
52491.8665 0.0662 · · · · · · · · · · · ·
52491.8763 0.0799 · · · · · · · · · · · ·
52491.8850 0.0922 · · · · · · · · · · · ·
52492.7361 0.2840 −62.3 4.2 90.5 −11.6
52492.7453 0.2969 −62.6 3.3 85.5 −13.8
52492.7642 0.3234 −59.5 4.3 83.5 −7.2
52492.7730 0.3356 −58.2 4.4 83.5 −2.1
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52492.7830 0.3497 −56.3 4.7 73.7 −5.1
52492.7918 0.3620 −56.1 3.3 68.7 −3.5
52492.8029 0.3776 −50.6 6.6 68.3a 5.4
52492.8118 0.3900 −50.2 5.0 63.0a 8.3
52492.8217 0.4039 −47.0 6.0 52.5a 7.5
52492.8308 0.4167 · · · · · · · · · · · ·
52492.8440 0.4351 · · · · · · · · · · · ·
52492.8627 0.4613 · · · · · · · · · · · ·
52492.8715 0.4736 · · · · · · · · · · · ·
52495.7229 0.4668 · · · · · · · · · · · ·
52495.7303 0.4771 · · · · · · · · · · · ·
52495.7388 0.4889 · · · · · · · · · · · ·
52495.7461 0.4992 · · · · · · · · · · · ·
52495.7541 0.5104 · · · · · · · · · · · ·
52495.7611 0.5202 · · · · · · · · · · · ·
52495.7696 0.5321 · · · · · · · · · · · ·
52495.7769 0.5424 · · · · · · · · · · · ·
52495.7865 0.5558 · · · · · · · · · · · ·
52495.7937 0.5659 · · · · · · · · · · · ·
52495.8020 0.5775 · · · · · · · · · · · ·
52495.8093 0.5876 −13.2a 3.6 · · · · · ·
52495.8192 0.6015 −10.9a 3.5 · · · · · ·
52495.8268 0.6121 −9.4a 3.3 · · · · · ·
52495.8350 0.6237 −7.8 3.1 −142.2a −10.3
52495.8421 0.6336 −6.6 2.8 −147.2a −9.3
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52498.8021 0.7789 −0.0 1.5 −173.0 −1.8
52498.8119 0.7925 0.2 2.3 −176.0 −7.4
52498.8226 0.8076 −0.8 2.3 −168.0 −3.5
52498.8435 0.8368 −3.6 2.2 −153.0 0.2
52498.8614 0.8618 −9.7 −0.9 −143.0a −2.6
52498.8709 0.8752 −12.6 −1.9 −158.0a −25.5
52498.8795 0.8872 −16.3 −3.8 −143.0a −18.1
BX Dra
52080.6344 0.4384 −38.9a 17.4 · · · · · ·
52081.6540 0.1993 −98.8 3.3 183.1a −53.3
52081.6694 0.2259 −106.4 −1.2 256.5 9.4
52081.6848 0.2524 −99.6 6.6 256.2 6.0
52081.7018 0.2818 −99.4 5.2 256.2 11.4
52081.7174 0.3088 −101.9 −1.2 205.8 −25.9
52081.7332 0.3360 −100.1 −5.4 219.5 8.5
52081.7491 0.3634 −81.2 5.4 206.6 23.6
52081.7643 0.3898 −75.5 1.7 144.9 −5.4
52081.7800 0.4168 −51.2 14.9 179.0a 67.2
52081.7956 0.4438 −31.3a 22.5 · · · · · ·
52081.8108 0.4701 −32.1a 9.0 · · · · · ·
52389.5501 0.9466 · · · · · · · · · · · ·
52389.5655 0.9732 −8.7a 4.0 · · · · · ·
52389.5810 1.0000 −43.1a −17.0 · · · · · ·
52389.5967 0.0272 −55.6 −15.9 67.3a 46.4
52389.6121 0.0537 −57.7 −5.1 69.2a 3.8
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52389.6276 0.0805 −79.6 −14.7 89.5a −18.3
52389.6429 0.1070 · · · · · · · · · · · ·
52389.6589 0.1345 · · · · · · · · · · · ·
52389.6742 0.1610 −99.3 −5.4 188.3 −19.9
52389.6894 0.1872 −77.0a 23.0 185.1a −43.9
52395.6908 0.5518 −11.1a −10.6 −109.6a 4.9
52395.7062 0.5785 1.6a −10.2 −105.1a 51.9
52395.7220 0.6057 31.3 8.1 −188.4 8.0
52395.7373 0.6322 38.3 5.4 −259.4 −29.3
52395.7529 0.6592 31.4 −9.8 −263.4 −4.7
52395.7685 0.6861 35.9 −11.6 −339.2a −58.7
52395.7841 0.7130 55.4 3.7 −264.3 30.8
52395.7995 0.7395 49.2 −4.5 −286.4 15.5
52395.8148 0.7659 63.7 10.2 −294.5 6.6
52395.8301 0.7925 62.3 11.2 −306.9 −14.2
52395.8454 0.8188 46.1 −0.4 −267.1a 10.0
52395.8607 0.8452 46.5 6.5 −251.1 3.4
52395.8763 0.8722 31.9 0.5 −237.2 −12.3
52395.8915 0.8986 27.2 5.7 −205.9 −15.3
52416.5740 0.6179 21.8 −6.1 −259.9 −47.3
52416.5903 0.6460 37.9 0.5 −288.1 −42.6
52416.6069 0.6747 42.4 −2.7 −276.8 −4.6
52416.6211 0.6992 38.2 −11.7 −288.3 0.2
52416.6370 0.7267 50.9 −2.2 −283.2 16.4
52416.6531 0.7545 56.6 2.8 −277.2 25.2
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52416.6689 0.7817 48.5 −3.8 −274.2 22.9
52416.6845 0.8087 48.1 −0.4 −277.9 6.0
52416.7021 0.8392 41.2 −0.5 −266.1 −5.8
52416.7178 0.8662 40.6 7.1 −227.6 4.5
52416.7339 0.8940 43.0 19.7 −198.1 −1.2
V918 Her
52328.8921 0.1742 −205.9 −3.0 22.7 0.5
52328.9074 0.2009 −210.9 4.8 27.1 1.5
52328.9228 0.2277 −211.3 11.9 27.6 −0.1
52328.9385 0.2549 −220.9 4.1 30.0 1.8
52328.9524 0.2791 −205.9 15.9 28.2 0.9
52328.9640 0.2992 −205.9 9.7 28.3 2.7
52346.7880 0.3078 −207.3 4.8 32.7 8.0
52374.7396 0.9353 · · · · · · · · · · · ·
52374.7522 0.9573 · · · · · · · · · · · ·
52374.7656 0.9806 · · · · · · · · · · · ·
52374.7760 0.9988 · · · · · · · · · · · ·
52374.7866 0.0171 · · · · · · · · · · · ·
52374.8027 0.0451 · · · · · · · · · · · ·
52374.8375 0.1057 −147.0a 1.6 3.3a −4.2
52374.8482 0.1244 −155.9a 10.3 10.4a −1.8
52374.8598 0.1444 −176.6 6.2 19.1 2.3
52374.8699 0.1621 −197.2 −1.8 21.0 0.8
52374.8821 0.1833 −212.3 −4.4 22.3 −1.2
52374.9013 0.2166 −217.5 3.3 31.1 4.1
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52374.9120 0.2353 −207.0 17.3 31.1 3.1
52391.6294 0.3187 −218.0 −11.2 25.9 2.6
52391.6400 0.3371 −192.6 3.3 23.4 3.0
52391.6520 0.3579 −182.2 −1.2 19.6 3.4
52391.6630 0.3772 −172.2 −7.4 13.9 2.0
52391.6750 0.3980 −143.1 1.9 9.3 2.7
52391.6856 0.4164 −112.1 13.6 −1.2 −2.5
52391.6975 0.4371 −102.1 0.3 −14.9 −10.0
52391.7084 0.4561 · · · · · · · · · · · ·
52391.7204 0.4769 · · · · · · · · · · · ·
52391.7314 0.4960 · · · · · · · · · · · ·
52391.7432 0.5167 · · · · · · · · · · · ·
52391.7543 0.5360 · · · · · · · · · · · ·
52391.7662 0.5566 · · · · · · · · · · · ·
52391.7772 0.5758 88.9a 23.2 −41.9 8.5
52391.7892 0.5966 90.7 2.7 −52.0 4.5
52391.7998 0.6151 107.0 0.8 −59.2 2.3
52391.8125 0.6371 143.0 17.4 −63.7 2.9
52391.8230 0.6554 157.9 18.4 −67.6 2.8
52391.8345 0.6755 158.3 6.1 −72.0 1.9
52391.8455 0.6946 161.6 −0.1 −74.8 1.7
52391.8575 0.7154 165.3 −3.6 −77.1 1.2
52391.8684 0.7344 164.9 −7.8 −78.6 0.7
52391.8801 0.7548 165.0 −8.6 −79.1 0.5
52391.8908 0.7733 169.6 −1.9 −76.9 2.1
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52391.9016 0.7922 165.7 −1.0 −76.7 1.1
52404.7294 0.1088 −157.1a −5.5 −2.2a −10.6
52404.7455 0.1368 −186.5 −9.7 11.3 −3.8
52404.7613 0.1643 −207.4 −10.6 16.9 −3.6
52404.7766 0.1908 −216.7 −5.3 21.6 −2.9
52404.7919 0.2176 −227.6 −6.6 26.6 −0.5
52404.8077 0.2449 −217.3 7.7 26.9 −1.3
52404.8233 0.2722 −206.8 16.3 29.2 1.5
52404.8386 0.2987 −222.5 −6.7 25.9 0.2
52422.6113 0.2180 −234.7 −13.6 26.3 −0.8
52422.6225 0.2375 −224.5 −0.1 27.7 −0.3
52422.6344 0.2582 −224.1 0.7 31.0 2.9
52422.6454 0.2773 −218.5 3.7 27.6 0.2
52422.6585 0.3001 −230.1 −14.8 26.6 1.0
52422.6693 0.3189 −230.2 −23.5 25.2 2.0
52422.6962 0.3657 −194.6 −19.9 18.2 3.6
52422.7146 0.3978 −163.7 −18.5 2.0 −4.6
52422.7239 0.4138 −133.6 −5.2 −2.5 −4.6
52779.8033 0.6268 129.2a 12.4 −57.7 6.6
52779.8128 0.6433 · · · · · · · · · · · ·
52781.5844 0.7255 159.0 −12.3 −82.4 −3.4
52781.6023 0.7566 159.5 −14.0 −78.7 1.0
52781.6202 0.7877 152.0 −16.1 −82.8 −4.6
52781.6381 0.8189 146.3 −8.9 −77.8 −3.1
52781.6565 0.8509 145.4 10.5 −68.9 0.2
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52781.6779 0.8881 119.2a 16.0 −59.7 0.9
52781.6980 0.9231 · · · · · · −46.2 4.6
52781.7156 0.9537 · · · · · · · · · · · ·
52781.7302 0.9791 · · · · · · · · · · · ·
52781.7441 0.0032 · · · · · · · · · · · ·
52781.7568 0.0253 · · · · · · · · · · · ·
V502 Oph
52410.7676 0.4051 −177.2 3.9 18.2 14.4
52410.7831 0.4393 −126.4a 8.0 11.6a 23.4
52410.7974 0.4708 · · · · · · · · · · · ·
52445.5895 0.2086 −285.0 −4.0 33.5 −3.9
52445.6009 0.2337 −287.8 0.1 35.6 −4.1
52445.6141 0.2628 −284.6 3.8 37.3 −2.6
52445.6250 0.2867 −279.9 2.8 34.9 −3.1
52445.6372 0.3137 −267.8 2.0 33.1 −0.5
52445.6486 0.3390 −256.6 −4.9 27.2 −0.4
52445.6608 0.3658 −227.7 −0.9 24.5 5.3
52445.6715 0.3894 −201.9 −1.4 19.6 9.2
52445.6826 0.4139 −162.8 6.9 12.6 12.6
52445.6963 0.4441 −138.8a −11.3 −6.4a 7.7
52445.7078 0.4695 · · · · · · · · · · · ·
52445.7202 0.4969 · · · · · · · · · · · ·
52445.7313 0.5213 · · · · · · · · · · · ·
52445.7441 0.5494 24.6a −8.2 · · · · · ·
52445.7668 0.5996 103.5 1.6 −97.2 −6.2
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52445.7668 0.5996 103.7 1.8 −97.1 −6.1
52445.7779 0.6240 126.3 −4.5 −104.7 −4.0
52445.8152 0.7063 193.4 −1.5 −117.2 4.9
52445.8152 0.7063 193.4 −1.5 −117.4 4.7
52445.8258 0.7297 202.5 0.4 −116.7 7.9
52446.5953 0.4270 −149.0a 2.8 5.6a 11.5
52446.6063 0.4512 −132.9a −15.9 −20.1a −2.5
52446.6184 0.4778 · · · · · · · · · · · ·
52446.6290 0.5012 · · · · · · · · · · · ·
52446.6410 0.5276 · · · · · · · · · · · ·
52446.6521 0.5522 27.2a −9.8 · · · · · ·
52446.6641 0.5787 80.4 6.0 −96.0 −14.2
52446.6758 0.6045 109.8 1.7 −106.0 −12.9
52446.6878 0.6308 137.6 −0.5 −109.1 −5.9
52446.6988 0.6551 159.8 −1.8 −116.5 −5.5
52446.7106 0.6813 182.4 0.9 −115.5 2.2
52446.7216 0.7054 192.7 −1.8 −123.7 −1.6
52446.7337 0.7321 187.8 −14.7 −125.1 −0.4
52446.7447 0.7563 205.0 1.0 −123.2 2.0
52446.7568 0.7832 198.0 −0.8 −121.9 1.6
52446.7677 0.8071 185.7 −2.7 −125.2 −5.2
52446.7790 0.8322 · · · · · · · · · · · ·
52492.5910 0.8752 147.3 15.7 −91.5 9.4
52492.6065 0.9095 107.2 16.9 −78.4 8.7
52492.6219 0.9435 · · · · · · · · · · · ·
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52492.6375 0.9778 · · · · · · · · · · · ·
52492.6528 0.0117 · · · · · · · · · · · ·
52492.6687 0.0466 · · · · · · · · · · · ·
52492.6860 0.0848 · · · · · · · · · · · ·
52493.5837 0.0648 · · · · · · · · · · · ·
52493.6000 0.1007 −198.3 −9.9 8.6 2.3
52493.6175 0.1394 −244.7 −12.6 19.0 −2.0
52493.6332 0.1739 −266.7 −5.1 29.6 −1.2
52493.6488 0.2083 −279.4 1.5 30.6 −6.7
52493.6637 0.2414 −284.9 4.0 34.7 −5.3
52493.6793 0.2758 −281.5 4.5 37.3 −1.7
52494.5820 0.2668 −284.0 3.9 35.5 −4.2
52494.5975 0.3009 −272.7 4.1 37.0 1.1
52494.6136 0.3364 −256.0 −2.2 25.3 −3.0
V1363 Ori
52561.9274 0.2174 −3.8 2.2 276.8 24.2
52561.9454 0.2590 3.4 10.3 297.8 41.0
52562.9110 0.4946 · · · · · · · · · · · ·
52562.9281 0.5342 · · · · · · · · · · · ·
52562.9450 0.5733 · · · · · · · · · · · ·
52567.8756 0.9888 · · · · · · · · · · · ·
52571.8052 0.0868 −31.5a −46.2 121.0a −30.6
52571.8224 0.1266 −16.9a −22.7 173.2a −21.3
52571.8387 0.1643 −21.2a −20.6 198.4a −27.8
52571.8551 0.2023 −4.6 0.3 250.7 3.3
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52571.8716 0.2405 −6.7 0.2 270.0 13.2
52571.8886 0.2799 −8.6 −2.4 248.0 −5.3
52571.9050 0.3180 0.9 3.8 257.7 20.2
52571.9215 0.3562 −9.4 −12.0 181.5 −28.7
52575.9216 0.6174 56.1 −12.0 −122.8a −13.3
52575.9385 0.6563 47.8 −27.4 −123.6 20.9
52576.9520 0.0028 · · · · · · · · · · · ·
52618.6031 0.4351 −4.4a −24.5 126.0a 1.2
52618.6193 0.4727 −8.6a −38.8 91.8a 16.4
52618.6377 0.5152 · · · · · · · · · · · ·
52618.6535 0.5518 · · · · · · · · · · · ·
52618.6700 0.5900 35.8a −26.1 −34.2a 45.4
52618.6859 0.6268 58.1 −11.9 −148.5 −29.6
52618.7019 0.6639 65.1 −11.2 −154.4 −4.4
52618.7179 0.7010 73.7 −7.0 −231.5a −60.4
52618.7342 0.7386 78.9 −3.8 −165.5 15.4
52618.7509 0.7773 70.4 −11.7 −179.5 −1.3
52618.7671 0.8148 85.0 5.9 −128.4 35.1
52618.7830 0.8515 80.5 6.6 −123.7 14.6
52618.7988 0.8883 83.5 16.6 −89.6 14.1
52618.8156 0.9272 77.1 19.4 −86.4a −27.4
52619.6081 0.7620 60.2 −22.4 −165.0 15.8
52619.6247 0.8003 78.6 −1.9 −174.7 −4.2
52619.6429 0.8424 78.6 3.2 −146.9 −1.5
52619.6599 0.8819 91.0 22.8 −93.5 16.9
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52619.6789 0.9258 64.7 6.7 −83.9a −23.2
52619.6958 0.9650 · · · · · · · · · · · ·
52619.7125 0.0036 · · · · · · · · · · · ·
52619.7306 0.0455 · · · · · · · · · · · ·
52619.7475 0.0847 28.0a 12.9 105.8a −43.4
52619.7669 0.1297 −20.3a −25.5 162.0a −35.4
52619.7885 0.1797 2.6 5.3 234.7 −1.4
52619.8053 0.2185 1.8 8.0 270.4 17.4
52619.8221 0.2573 −12.4 −5.5 237.8a −19.2
52619.8385 0.2953 −6.0 −0.8 268.9 20.5
52619.8547 0.3328 −4.3 −3.2 211.3 −16.9
52621.5781 0.3230 −21.6 −19.2 240.9 6.4
52621.5943 0.3605 −7.1 −10.5 205.5 −1.0
52621.6109 0.3989 −13.1a −24.4 156.5a −11.5
52621.6277 0.4378 −36.0a −56.8 112.4a −9.1
KP Peg
52497.7545 0.1323 −38.1 10.2 179.2a 6.4
52497.7642 0.1456 −44.8 7.4 199.4 14.4
52497.7732 0.1580 −51.2 4.3 179.3a −15.9
52497.7806 0.1682 −54.1 3.8 189.4a −13.3
52497.7888 0.1794 −52.0 8.2 · · · · · ·
52497.7960 0.1894 −61.4 0.7 189.7a −26.1
52499.6615 0.7547 81.7 3.3 −221.4a −0.6
52499.6721 0.7693 83.3 5.5 −191.4a 27.8
52499.6842 0.7859 91.9 15.4 −191.6a 23.6
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52499.6951 0.8009 74.3 −0.4 −221.1 −11.7
52499.7074 0.8179 74.9 3.0 −201.3 −0.7
52499.7184 0.8330 71.8 3.1 −201.3 −10.5
52499.7346 0.8553 69.2 6.2 −171.4a 1.8
52499.7452 0.8698 61.7 3.0 −171.2a −11.5
52499.7577 0.8870 55.8 2.8 −191.2a −49.1
52499.7690 0.9025 51.6 4.2 · · · · · ·
52499.7816 0.9199 44.0 3.3 · · · · · ·
52499.7924 0.9346 41.3 6.7 · · · · · ·
52499.8055 0.9528 47.3 20.5 · · · · · ·
52499.8177 0.9695 16.0 −3.4 · · · · · ·
52499.8304 0.9870 6.9 −4.6 · · · · · ·
52499.8412 0.0018 −4.4 −9.1 · · · · · ·
52506.7039 0.4390 −19.7 2.1 · · · · · ·
52506.7146 0.4537 −8.5 6.8 · · · · · ·
52506.7264 0.4699 −3.6 4.5 · · · · · ·
52506.7370 0.4845 0.6 2.2 · · · · · ·
52506.7489 0.5009 10.1 4.1 · · · · · ·
52506.7599 0.5159 12.6 −0.2 · · · · · ·
52506.7728 0.5336 23.0 2.2 · · · · · ·
52506.7815 0.5456 30.7 4.6 · · · · · ·
52506.7896 0.5567 34.1 3.1 · · · · · ·
52506.7971 0.5670 36.3 0.9 · · · · · ·
52506.8057 0.5790 45.3 5.1 · · · · · ·
52506.8132 0.5893 48.6 4.3 · · · · · ·
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52506.8253 0.6059 48.4 −2.1 −144.6a −10.3
52506.8325 0.6157 61.0 7.1 −145.0a 0.0
52506.8410 0.6275 59.0 1.1 · · · · · ·
52506.8483 0.6376 58.4 −2.5 · · · · · ·
52506.8569 0.6493 68.2 3.9 · · · · · ·
52506.8647 0.6601 67.0 −0.1 · · · · · ·
52506.8743 0.6733 63.1 −7.0 · · · · · ·
52506.8840 0.6866 61.9 −10.7 · · · · · ·
52507.6205 0.6994 87.1 12.4 −225.4a −15.9
52507.6279 0.7095 81.7 5.7 −225.4a −11.8
52507.6373 0.7225 79.4 2.1 −225.4a −7.8
52507.6460 0.7345 78.4 0.4 −244.9 −25.1
52507.6557 0.7478 72.2 −6.2 −244.9 −24.0
52507.6632 0.7581 62.8 −15.5 −194.6a 26.0
52508.6157 0.0679 −32.7 −8.1 · · · · · ·
52508.6374 0.0977 −42.4 −6.0 · · · · · ·
52508.6452 0.1085 −41.7 −1.4 · · · · · ·
52508.6558 0.1230 −46.4 −1.1 174.6a 11.0
52508.7143 0.2034 −60.3a 3.9 224.4a 2.1
52511.6430 0.2309 −63.1 3.7 223.1 −7.2
52511.6520 0.2432 −66.2 1.1 223.2 −8.6
52511.6617 0.2566 −72.1 −4.8 223.3 −8.5
52511.6704 0.2685 −74.7 −7.9 193.3 −37.1
52511.6815 0.2838 −68.3 −2.7 223.3 −3.6
52511.6917 0.2978 −60.7 3.4 193.1 −28.7
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52511.7015 0.3113 −58.5 3.5 213.1 −2.2
52511.7102 0.3232 −58.9 0.8 203.0 −5.4
52511.7199 0.3366 −58.4 −1.6 203.0a 3.7
52511.7286 0.3486 −51.1 2.7 202.8 12.9
52511.7385 0.3622 −44.0 5.9 202.5a 24.5
52511.7473 0.3743 −41.5 4.7 193.2a 26.8
52511.7572 0.3879 −30.7 11.0 182.8a 30.6
52511.7659 0.3998 −29.2 8.2 · · · · · ·
52511.7762 0.4140 −26.7 5.3 · · · · · ·
52511.7855 0.4268 −26.7 0.1 · · · · · ·
V335 Peg
52130.7623 0.8919 13.5 0.9 −120.7a 1.9
52130.7767 0.9098 7.7 −0.8 −120.6a −13.6
52130.7921 0.9287 2.7 −1.2 · · · · · ·
52130.8078 0.9481 −2.2 −1.0 · · · · · ·
52130.8233 0.9672 −8.2 −1.9 · · · · · ·
52130.8385 0.9860 −12.4 −0.9 · · · · · ·
52130.8537 0.0047 −17.6 −0.9 · · · · · ·
52130.8694 0.0240 −23.9 −1.7 · · · · · ·
52130.8826 0.0403 −27.6 −1.1 · · · · · ·
52493.7074 0.5744 5.0 0.3 · · · · · ·
52493.7227 0.5933 9.8 0.5 −119.1 −9.4
52493.7366 0.6104 14.0 0.9 −119.2 5.3
52493.7474 0.6237 16.5 0.6 −129.1 5.9
52493.7601 0.6394 20.3 1.4 −129.2 17.3
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52493.7709 0.6527 20.4 −0.7 −149.1 5.9
52493.7829 0.6676 24.4 1.0 −169.2 −5.5
52493.7937 0.6808 25.3 0.3 −169.2 1.0
52493.8063 0.6965 26.9 0.2 −189.1 −12.7
52493.8170 0.7096 27.3 −0.5 −179.2 1.3
52494.6392 0.7237 29.6 1.0 −181.2 2.4
52494.6500 0.7371 30.2 1.2 −191.2 −5.8
52494.6626 0.7526 30.7 1.5 −191.2 −5.3
52494.6735 0.7660 29.9 0.9 −191.2 −6.1
52494.6856 0.7810 29.9 1.6 −181.2 1.5
52494.6966 0.7946 28.0 0.5 −181.2 −1.9
52494.7689 0.8838 14.7 0.4 −121.3 7.9
52494.7814 0.8992 11.2 0.2 −121.3 −4.9
52494.7921 0.9123 7.2 −0.7 −121.3a −16.6
52498.7436 0.7865 27.2 −0.8 −178.6 2.9
52498.7525 0.7974 26.3 −0.9 −178.6 −0.2
52498.7626 0.8099 25.7 −0.4 −178.6a −4.6
52498.7711 0.8203 23.5 −1.5 −178.6a −9.0
52498.7805 0.8320 23.6 0.2 −178.6a −14.8
52498.7892 0.8426 21.6 −0.2 −178.6a −20.7
52500.7044 0.2050 −59.1 −0.9 148.6 0.3
52500.7166 0.2201 −60.3 −1.1 148.6 −3.5
52500.7364 0.2445 −59.9 0.1 · · · · · ·
52500.7871 0.3070 −57.8 −0.6 138.6 −5.7
52500.7978 0.3202 −56.0 −0.3 · · · · · ·
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52500.8096 0.3348 −54.8 −1.0 138.6 7.1
52500.8204 0.3481 −51.8 0.0 138.6 14.8
52500.8329 0.3635 −50.1 −0.9 118.6 5.0
52500.8508 0.3856 −44.3 0.5 118.6 21.7
52500.8624 0.3999 −40.4 1.3 98.7 13.7
52500.8730 0.4129 −39.3 −0.7 88.6 15.2
52500.8846 0.4273 −35.8 −0.7 88.5 28.7
52500.8952 0.4404 −32.2 −0.4 68.7 21.7
52514.7381 0.5151 −12.1 −1.0 · · · · · ·
52514.7504 0.5304 −8.5 −1.6 · · · · · ·
52514.7623 0.5450 −4.2 −1.2 · · · · · ·
52514.7742 0.5597 −0.6 −1.5 · · · · · ·
52514.7866 0.5750 3.7 −1.1 · · · · · ·
52518.5450 0.2108 −60.0 −1.3 142.2 −7.8
52518.5571 0.2258 −59.2 0.3 142.2 −11.0
52518.5693 0.2408 −59.2 0.7 162.2 7.3
52518.5810 0.2553 −58.1 1.9 192.2a 37.1
52518.5909 0.2675 −60.1 −0.4 182.2 28.1
52518.5994 0.2780 −59.4 −0.0 132.2 −20.4
52518.6080 0.2886 −58.5 0.2 152.2 2.0
52518.6157 0.2980 −57.9 0.1 152.2 4.7
52518.6258 0.3105 −56.3 0.6 152.2 9.2
52518.6327 0.3191 −56.2 −0.3 102.2 −37.2
52518.6410 0.3293 −54.5 0.1 112.1 −22.3
52518.6478 0.3377 −53.9 −0.5 122.2 −7.8
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52518.6547 0.3462 −51.1 1.0 112.1 −12.8
52518.6629 0.3563 −50.0 0.5 102.1 −16.4
52518.6725 0.3682 −47.6 0.7 102.1 −8.1
52518.6784 0.3754 −46.8 0.0 92.1 −12.8
52518.6855 0.3842 −43.5 1.6 112.1 14.1
52518.6914 0.3914 −41.7 1.8 112.2 20.0
52518.6986 0.4003 −40.7 0.8 92.1 7.5
52518.7039 0.4069 −38.6 1.4 92.1 13.4
52518.7093 0.4136 −39.1 −0.7 72.1 −0.6
52518.7158 0.4216 −35.3 1.2 82.0 16.7
52518.7239 0.4315 −32.3 1.7 82.0 26.3
52518.7290 0.4379 −30.9 1.5 62.1 12.6
52518.7360 0.4465 −28.7 1.4 62.2 21.3
52518.7417 0.4535 −27.6 0.7 52.1 18.4
52518.7490 0.4624 −23.3 2.6 · · · · · ·
52518.7553 0.4703 −21.1 2.6 · · · · · ·
52518.7628 0.4795 −19.1 2.0 · · · · · ·
52518.7690 0.4872 −16.6 2.4 · · · · · ·
52518.7760 0.4958 −15.7 0.9 · · · · · ·
52518.7813 0.5023 −13.6 1.2 · · · · · ·
52518.7877 0.5103 −12.3 0.2 · · · · · ·
52518.7930 0.5168 −9.2 1.5 · · · · · ·
52518.7997 0.5250 −7.9 0.5 · · · · · ·
52518.8048 0.5314 −6.8 −0.2 · · · · · ·
52518.8116 0.5397 −5.2 −0.8 · · · · · ·
Table 1—Continued
HJD–2,400,000 Phase V1 ∆V1 V2 ∆V2
52518.8171 0.5465 −3.0 −0.4 · · · · · ·
52518.8227 0.5534 −1.0 −0.3 · · · · · ·
52518.8291 0.5613 0.0 −1.3 · · · · · ·
52518.8342 0.5676 1.7 −1.3 · · · · · ·
52529.6969 0.9665 −7.7 −1.6 · · · · · ·
52529.7080 0.9801 −13.1 −3.2 · · · · · ·
52529.7190 0.9936 −15.6 −2.0 · · · · · ·
52529.7288 0.0058 −19.0 −2.0 · · · · · ·
52529.7404 0.0201 −22.9 −1.8 · · · · · ·
52529.7510 0.0332 −25.4 −0.7 · · · · · ·
52529.7627 0.0476 −30.2 −1.6 · · · · · ·
52529.7738 0.0612 −34.0 −1.8 · · · · · ·
52529.7860 0.0763 −38.3 −2.3 83.5a 20.3
52529.7966 0.0895 −42.8 −3.7 83.6a 8.1
52529.8102 0.1062 −46.0 −3.0 83.6 −6.5
52529.8209 0.1193 −48.8 −3.0 103.5 2.7
52529.8325 0.1337 −51.7 −3.1 103.5 −8.1
52529.8431 0.1468 −54.3 −3.3 103.6 −17.0
52529.8547 0.1610 −55.8 −2.6 113.5 −15.7
52529.8653 0.1741 −58.1 −3.1 133.5 −2.6
52529.8773 0.1889 −59.9 −3.2 143.5 0.7
aThe data given 0.5 weight in the orbital solution.
Note. — Velocities are expressed in km s−1. The deviations ∆Vi are
relative to the simple sine-curve fits to the radial velocity data. Observa-
tions leading to entirely unseparable broadening- and correlation-function
peaks are marked by the “no-data” symbol ( · · · ); these observations may
be eventually used in more extensive modeling of broadening functions.
